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(57) The disclosure relates to a railway car body structure adapted to run at a high speed, and a production 
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described is a production method of a body structure wherein the plate members are constituted as a 
block and a plurality of blocks are joined so as to constitute the side constructions, roof construction or 
the floor plates of the underframe described above. 
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This invention relates to railway car body struc- 
tures and methods of making them. More particularly, 
the present invention relates to railway car body struc- 
tures and methods of making them, which will be suit- 
able for a railway car body which runs at a high speed 
at which outdoor pressure changes potentially caus- 
ing discomfort to passengers occur . 

With an increase in a running speed of a railway 
car body structure, weight reduction of the body struc- 
ture itself has been attempted. One of such proposals 
constitutes plate members and frame members that 
constitute the body structure by a light weight alloy 
such as an aluminum alloy. Or, plate members and 
frame members may be integrally formed to produce 
shaped members, which constitute the body struc- 
ture. Such a body structure is described, for example, 
in "Light Metal Rolling stock Committee Report No. 3" 
(1974 - 1977, published by Japan Association of Rol- 
ling Stock Industries Corporation), pp. 90 - 72. 

An example of a railway car using an aluminum 
honeycomb sandwich panel for floor plates so as to 
reduce the weight of a car body is described in Japan- 
ese Utility Model Laid-Open No. 183007/1979 and 
No. 179569/1985 and Japanese Patent Laid-Open 
No. 193760/1990. The aluminum honeycomb 
sandwich panel is produced by superposing surface 
materials and core materials of an aluminum alloy and 
bonding them together by a resin bonding material. 

An example of a railway car using the honeycomb 
panel for the plate members for constituting the roof 
or the floor is described in EP 0354436 Al and FR 
2635064 AL However, these reference do not explain 
in detail by which means bonding of the honeycomb 
-panel-and-the frame mem ber-or-mutual-bonding of the~ 
frame members is effected in these railway car 
bodies. Only one explanation given thereby is to the 
effect that the honeycomb panel and the frame mem- 
ber are joined by rivets. 

Recently, attempts have been made to improve 
the running speed of railway cars and with the 
improvement in the running speed, the increase in vib- 
ration and noise and the increase in power consump- 
tion have become critical problems. As to the railway 
car itself, variations in pressure acting on the surface 
of its body structure become greater with the increase 
in the running speed. Particularly, variations in the 
external pressure on the car body structure becomes 
great when railway cars grass each other inside a tun- 
nel. Therefore, the pressure resistance of the railway 
car body structure must be improved with the 
improvement in the running speed. 

To solve the problems described above, both the 
improvement in the pressure resistance and reduction 
of the weight of the railway car body structure must be 
accomplished. The conventional railway car body 
structure uses the shaped members of a light weight 
alloy as already described but there is a limit to the 
present technique in further reducing their thickness. 



It is therefore expected that in the body structure using 
the shaped members, the body structure has stiffness 
above a necessary level and its overall weight 
becomes great. 

5 In the body structure using the honeycomb 

panels, on the other hand, there is the problem that a 
long time and a great deal of labor are necessary for 
producing the body structure because welding is not 
used for joining the panels and the frame members. 

10 In other words, when the resin bonding material is 
used, its application operation is complicated and a 
long time is necessary for its solidification. There is 
another problem that strength does not become 
uniform. When the rivets, bolts and nuts are used, 

15 machining of rough-holes is necessary and auto- 
mation of the joining operation is difficult. 

The conventional railway car body structure does 
not much consider the disadvantages that occur when 
the sheet thickness of the surface materials constitut- 

20 ing the honeycomb panel is reduced. In other words, 
if the thickness of the surface material is reduced, the 
damage is likely to occur to the surface material due 
to contact with others at the time of handling of the 
honeycomb panel. Particularly when the surface ma- 

25 terial is composed of an aluminum alloy, disadvan- 
tage such as holes made by the contact with a tool, 
etc, is likely to occur. Such a disadvantage has a high 
possibility of occurrence even after the body structure 
is completed, too. When a stone or an article having 

30 a pointed tip hits the surface of the car body com- 
pleted as a railway car body, the surface is likely to be 
broken relatively easily. 

When the body structure is composed of the hon- 



eycomb~panels7'we~peTceive a potential~problem ifT 

35 that when a pressure variation outside the car body 
acts or when the weights of passengers, mounted 
appliances and the body structure itself act on the 
body structure, unevenness reflecting the shape of 
the core material occurs on the surface of the surface 
40 materials. 

Generally, we perceive that it would be desirable 
to provide a railway car body structure which is light 
in weight and has high pressure resistance and 
strength. 

45 It would also be preferred to provide a production 

method of a railway car body structure which is effi- 
cient at the time of production. 

Other problems which may be addressed will 
become more apparent from the following description. 

so A railway car body structure in accordance with 

the present invention comprises an underframe, two 
side constructions, a roof construction and two end 
constructions, wherein at least one of structural mem- 
bers constituting the constructions described above 

55 includes plate members each being formed by joining 
two surface materials, a core material and binding 
materials through metal-to-metal bonding, and the 
thickness of one of the two surface materials of the 
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greater than the thickness of the other surface ma- 
terial on an indoor side. 

A production method of a railway car body struc- 
ture in accordance with the present invention having 
an underframe, two side constructions, a roof con- 
struction and two end constructions, comprises the 
steps of juxtaposing and joining a plurality of plate 
members, each being formed by joining two surface 
materials, a core material and binding material 
through metal-to-metal bonding to constitute a block; 
juxtaposing and joining a plurality of blocks to consti- 
tute structural members of the body structures; and 
joining a plurality of structural members to constitute 
the body structures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view showing a railway car 
' body structure in accordance with a first embodi- 
ment of the present invention; 
Fig. 2 is a perspective view showing the body 
structure of Fig. 1 as a whole; 
Fig. 3 is a sectional view taken along arrow 3 - 3 
of Fig. 2; 

Fig. 4 is a sectional view taken along arrow 4 - 4 
of Fig. 2; 

Fig. 5 is a sectional view taken along arrow 5 - 5 
of Fig. 2; 

Fig. 6 is a perspective view showing a railway car 
body structure in accordance with a second 
embodiment of the present invention; and 
Figs. 7 and 8 are sectional views showing the sec- 
tional shapes of a side post and a carline, respect- 
ively. 

A first embodiment of the present invention will be 
explained with reference to Figs. 1 to 5. 

Reference numeral 1 represents a body structure 
of a railway car and reference numeral 2 does a side 
construction forming the side surface portions of the 
body structure 1. Reference numeral 3 represents an 
underframe forming the bottom surface portion of the 
body structure 1 and reference numeral 4 does a roof 
construction forming the upper surface portion of the 
body structure 1. Reference numeral 5 represents an 
end construction forming the end surface portion of 
the body structure in its longitudinal direction. The 
body structure 1 comprises two side constructions, 
one underframe 3, one roof construction 4 and two 
end constructions 5. Reference numeral 6 represents 
a side sill forming the underframe 3, and the side sills 
6 are disposed on both sides of the underframe 3 in 
the transverse direction of the car body in such a man- 
ner as to extend in the longitudinal direction of the car 
body. Reference numeral 7 represents cross beams 
disposed between the side sills 6 on both sides of the 
underframe 3 in the transverse direction of the car 
body, and they are disposed at right angles to the side 



longitudinal direction, which are disposed between 
the side sills 6, are coupled to the side surfaces 6a of 
the side sills 6; respectively. These cross beams 7 are 

5 juxtaposed with predetermined spacings between 
them in the longitudinal direction of the car body. 
Reference numeral 8 represents floor plates which 
are disposed on the cross beams 7. A plurality of 
shaped members made of a light weight alloy, which 

10 are adapted to extend in the longitudinal direction of 
the car body, are used as the floor plates 8. Each 
shaped member forming the floor plate 8 ribs having 
a T-shaped sectional shape on the indoor side, and 
the ribs are formed integrally with the shaped mem- 

15 ber. The floor plates 8 are disposed in such a manner 
as to define a flat surface in the transverse direction 
of the car body. They may be disposed in such a man- 
ner as to define an arcuate curved plane in the trans- 
verse direction otthe car body, as well. If the floor 

20 plates are disposed so as to form the curved plane, 
they are effective against variations in an external 
pressure of the car body and the sheet thickness can 
be reduced. 

The side construction 2 described above is 

25 shaped by joining a plurality of blocks in the longitu- 
dinal direction of the car body. In other words, the side 
construction 2 comprises two blocks X forming the 
portion near a truck disposition position and two 
blocks Y forming the portion spaced apart from the 

30 truck disposition position. The blocks X and Y consist 
of plate members 50a and 50b and are equipped with 
side posts 9 and 1 0. One of the ends of each side post 
9, 10 is joined to the side sill 6 and the other end, to 
a later-appearing cantrail 11. The side post 9 is com- 

35 posed of a shaped member having a U-shaped sec- 
tional shape. The side post 9 is joined to the joint 
portion of each block. The side post 10 is composed 
of a shaped member having a H-shaped sectional 
shape, and is fitted to an intermediate portion of each 

40 block in the longitudinal direction of the car body. The 
side posts 9 and 10 are constituted so that their sec- 
tional shapes are linearly symmetric with respect to 
the center line in a direction orthogonal to the joint sur- 
face. A side window opening 1 7 is formed in side plate 

45 members 50a, 50b. Shaped members each having a 
flange 18 for supporting window glass are disposed 
around the edge of the side window opening 17. Sym- 
bol W in the drawings represents a weld portion. 
Each side plate member 50a, 50b is produced by 

50 joining surface materials 51, 52, a core material 53 
and binding materials 55, 56 by brazing. Each surface 
material 51, 52 is composed of a thin sheet material 
made of an aluminum alloy. The core material 53 is 
produced by bonding two ribbon-like thin sheet mate- 

55 rials of an aluminum alloy in a honeycomb shape. The 
sheet material may have a rectangular, triangular or 
other shape besides the honeycomb shape. In the fol- 
lowing description, however, the core material 
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shaped in the honeycomb shape will be explained by 
way of example. The binding material 55 is composed 
of a shaped member of an aluminum alloy having a U- 
shaped sectional shape. The width of this binding ma- 
terial 55 is equal to the thickness of the core material 5 
53. The binding materia! 56 is composed of a shaped 
member of an aluminum alloy having a box-shaped 
sectional shape one of the sides of which projects in 
a flange shape. The binding material 56 has a portion 
whose width is equal to the thickness of the core ma- 10 
terial 53 and this portion is inserted between the sur- 
face materials 51 and 52. The flange 56f of the binding 
material 56 is constituted so as to define a surface 
which is continuous to the surface material 52 which 
defines the outer surface of the body structure 1. 15 

The side plate member 50a, which is disposed at 
the end portions of the blocks X, Y in the longitudinal 
direction of the car body comprises the core material 
53 and the binding materials 55, 56 between the sur- 
face materials 51 and 52 described above. The side 20 
plate member 50b which is disposed at an inter- 
mediate position of the block X, Y in the longitudinal 
direction of the car body comprises the core material 
53 and a plurality of binding materials 55 between the 
surface materials 51 and 52. Each side plate member 25 
50a, 50b is produced by disposing the binding mate- 
rials 55, 56 on the outer periphery of the core material 
53 and brazing them while they are sandwiched be- 
tween the surface materials 51 and 52. 

Each binding material is produced by heating the 30 
surface materials while a load is being applied to the 
surface materials inside a vacuum furnace. The side 
plate member 50a, 50b has a length of about 2 m, a 

width o f_a bo.u t_0 .5_to_abou t_1_irua nd_a-th ick ness-of 

about 30 mm, for example. The binding material 56 is 35 
disposed at the outer peripheral portion of each block 
X, Y and its flange 56f projects from the block. 

Each block X, Y is produced by disposing the side 
plate members 50a at the end portions in the longitu- 
dinal direction of the car body, disposing a plurality of 40 
side plate members 50b between the side plate mem- 
bers 50a and joining these side plate members with 
one another by welding their respective binding mate- 
rials 55. The side post 10 described already is fitted 
to the joint portion between the side plate member 50a 45 
and the side plate member 50b and to the joint portion 
between the side plate members 50b and 50b by 
welding, on the internal side of the car body. 

The side post 1 0 is joined to the surface of the sur- 
face material 51 in such a manner as to correspond so 
to two adjacent binding materials 55, 55 of the bonded 
side plate members 50b. The side post 9 is fitted to the 
joint portion between the blocks X and Y and to the 
joint portion between the blocks Y, by welding. The 
side post 10 is joined to two adjacent binding mate- 55 
rials 56, 56 of the joined side plate members 50a. 
When the side plates 9 and 10 are joined to the side 
plate members 50a, 50b, they constitute the box-sha- 



ped sectional shape. A shaped member having a dif- 
ferent sectional shape from those of the side posts 9, 
10 may be used as the side post described above. 

Three kinds of surface materials 51, 52 having 
sheet thickness of 0.6 mm, 0.8 mm and 1.0 mm are 
prepared as the surface materials 51, 52 described 
above. As the surface material 52 for the side plate 
members 50a, 50b constituting the block X on the out- 
door side of the car body, the surface material 52 hav- 
ing a sheet thickness of 1.0 mm is used. As the 
surface material 51 for the side plate members 50a, 
50b constituting the block X on the indoor side of the 
car body, the surface material 51 having a sheet thick- 
ness of 0.8 mm is used. As the surface material 52 for 
the side plate members 50a, 50b constituting the 
block Y on the outdoor side of the car body, the sur- 
face material 52 having a sheet thickness of 0.8 mm 
is used. As the surface material 51 for the side plate 
members 50a, 50b constituting the block Y on the 
indoor side of the car body, the surface material 51 
having a sheet thickness of 0.6 mm is used. Accord- 
ingly, the honeycomb panel which constitutes the side 
construction 2 and comprises the side plate members 
50a, 50b has the surface material 52, disposed on the 
outdoor side of the car body, which has a greater 
sheet thickness than that of the opposing surface ma- 
terial 51 disposed on the indoor side of the car body. 
In the blocks X and Y described above, the surface 
material constituting the block X has a greater sheet 
thickness than that of the surface material constituting 
the block Y. The core material 53 constituting the side 
plate members 50a, 50b comprises a 0.2 mm-thick 
sheet. 

Several kinds of side plate members SOarSOb a re - 



produced with their widths ranging from 0.5 m to 1 m. 
The side construction 2 is produced by disposing the 
side plate members having progressively greater 
widths as the side plate members are gradually away 
from the truck disposition position. Accordingly, the 
side plate members constituting the block X have 
smaller widths while the side plate members constitut- 
ing the block Y have greater widths. The spacings be- 
tween the side posts 9 and 10 become progressively 
greater as they are spaced apart progressively from 
the truck disposition position in conformity with the 
widths of the side plate members 50a and 50b. How- 
ever, the spacings between the side posts 9, 10 are 
often changed in accordance with the specification of 
a passenger room. Accordingly, there often occurs 
the case where the side posts cannot be disposed in 
agreement with the joint portions of the side plate 
members. In such a case, the side plate members are 
produced by disposing the shaped members having 
the box-shaped sectional shape between the surface 
materials in such a manner as to correspond to the 
positions of disposition of the side posts. The side 
posts are bonded by welding to the surface of the sur- 
face materials in such a manner as to correspond to 
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the positions of disposition of the shaped members 
having the box-shaped sectional shape described 
above. 

Binding materials having the same sectional 
shape as that of the binding material 56 described 
above are fitted to the upper end portion of each block 
X, Y in the transverse direction, that is, to the side end 
portions of a roof construction. Each frieze board 12, 
which is composed of a shaped member of an alumi- 
num alloy and is extended across the full length of the 
body structure in the longitudinal direction of the car 
body, is welded to the binding materials at the upper 
end of each block X, Y in the transverse direction. The 
frieze board 12 comprises a flat sheet portion shaped 
in an arc, a T-shaped rib formed integrally with the flat 
sheet portion at its car body indoor side and an L-sha- 
ped flange bonded to the roof construction 4. The L- 
shaped flange of the frieze board 12 is joined by 
welding to a cantrail 1 1 constituting the roof construc- 
tion 4 which will be later described. When the L-sha- 
ped flange of the frieze board 12 and the cantrail 11 
are joined, they constitute a beam forming the box- 
shaped section extending in the longitudinal direction 
of the car body. 

A shaped member of an aluminum alloy corre- 
sponding to a rocker rail is fitted to the lower end por- 
tion of each block X, Y in the transverse direction, that 
is, to its end portion on the underframe side. The 
rocker rail has the same length as that of each block 
X, Y in the longitudinal direction of the car body. When 
the side construction 2 is constituted by joining each 
block X, Y, the rocker rail of each block is bonded at 
its end portion by welding. 

The roof construction 4 is constituted by joining a 
plurality of blocks in the longitudinal direction of the 
car body in the same way as the side construction 2. 
Each block constituting the roof construction 4 com- 
prises a plurality of roof plate members 60a, 60b in the 
same way as the side construction 2. Each roof plate 
member 60a, 60b comprises surface materials 61 , 62, 
a core material 63 and binding materials 65, 66. The 
roof plate member 60a is disposed at the end portion 
of the block in the longitudinal direction of the car 
body. The roof plate member 60b is disposed at an 
intermediate portion of the block. The roof plate mem- 
ber 60a is constituted by disposing the binding ma- 
terial 65, 66 around the outer periphery of the core 
material 63, interposing them by the surface materials 
61, 62 and brazing them together. The roof plate 
member 60b is constituted by disposing the binding 
materials 65 around the outer periphery of the core 
material 63, interposing them by the surface materials 
61, 62 and brazing them together. The block des- 
cribed above is constituted by combining the roof 
plate members 60a with 60b and welding them 
together. 

A carline 19 is disposed at each joint portion of the 
blocks. A carline 20 is disposed at each joint portion 



of the roof plates inside each block. The carline 1 9 has 
the same sectional shape as that of the side post 9. 
The sectional shape of the carline 20 is the same as 
that of the side post 10. The roof plate members 60a 

5 and 60b have a length and a width of about 1 m and 
a thickness of 30 mm. The block is constituted by dis- 
posing one or two roof plate members 60b between 
two roof plate members 60a and 60a, juxtaposing two 
rows of this combination and joining them together. 

10 The surface material 62 disposed on the outdoor side 
of the car body has a thickness of 1 mm and the sur- 
face material 61 disposed on the indoor side of the car 
body has a thickness of 0.8 mm. The core material 63 
is 0.2 mm thick. The honeycomb panel that consti- 

15 tutes the roof construction 4 and comprises the roof 
plate members 60a and 60b has fundamentally the 
same construction as that of the honeycomb panel 
constituting the side construction 2 described above. 
The end construction 5 is constituted by combin- 

20 ing honeycomb panels of an aluminum alloy and join- 
ing them by welding in the same way as the side 
construction 2 and the roof construction 4. Of the two 
surface materials constituting the honeycomb panel, 
the surface material on the outdoor side of the car 

25 body is thicker than the surface material on the indoor 
side. 

When a large number of electric appliances or 
other devices are fitted to the end construction, the 
end construction may be constituted by shaped mem- 

30 bers of a light weight alloy. 

The production process of the body structure 1 
will be explained. To begin with, the underframe 3 is 
constituted by disposing a plurality of cross beams 7 
between the two side sills 6, welding them together, 

35 placing the floor members 8 on the upper surface of 
the cross beams 7 and joining them together by weld- 
ing. 

The side construction 2 is produced on a jig hav- 
ing the shape in conformity with the shape of the 

40 external surface of the side construction 2. First of all, 
the side plate members 50a, 50b as the honeycomb 
panel are produced in the vacuum furnace as already 
described. These side plate members 50a, 50b are 
combined in accordance with the specification of the 

45 blocks X, Y and are joined by welding. Each block X, 
Y is constituted by disposing the side plate members 
50a at both ends in the longitudinal direction of the car 
body, disposing the side plate members 50b between 
the side plate members 50a, and welding and joining 

so their respective binding materials 55. Each binding 
material at the end portion of each block X, Y in the 
transverse direction is also joined by welding, and the 
rocker rail described above is also fitted by welding. 
Two blocks Y are disposed between two blocks X and 

55 are then placed on the jig. While each block is kept 
restricted, the flanges 56f of the adjacent binding 
materials 56 are joined by welding. The binding ma- 
terial at each end of each block in the transverse 
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direction as well as each rocker rail are welded. Next, 
each frieze board 12 is placed at the upper end portion 
of each block X, Y in the transverse direction. The side 
posts 9, 10 are then placed on the binding materials 
55, 56 of the blocks X, Y. Thereafter, while the side 
posts 9, 10, the frieze board 12 and the blocks X, Y 
are kept restricted, the side posts 9, 10 and the frieze 
board 12 are fitted to the blocks X, Y by welding. In 
this manner, the side construction 2 is completed. 

The roof construction 4 is produced on a jig hav- 
ing a shape which is in conformity with the outer sur- 
face of the roof construction 4. The roof plate 
members 60a, 60b as the honeycomb panel are pro- 
duced in the vacuum furnace in the same way as the 
side plate members. These roof plate members 60a, 
60b are combined in accordance with the speci- 
fication of each block and joined by welding. The can- 
trails 11 are fitted to both ends of each block in the 
transverse direction by welding. The length of each 
cantrail 11 is in conformity with the length of the block 
in the longitudinal direction of the car body. A plurality 
of blocks constituted in this manner are joined by 
welding while they are placed on the jig and kept res- 
tricted. Joint of the blocks is achieved by welding the 
flanges of the binding materials 66 of each block. The 
cantrails 1 1, too, of each block is joined by welding. 
The carlines 19, 20 are placed on a plurality of blocks 
thus joined. While the carlines 19, 20 and each block 
are kept restricted, the carlines 19, 20 are fitted to the 
binding materials 65, 66 of each block and to the can- 
trails 11. In this way, the roof construction 4 is com- 
pleted. 

The end construction 5, is also produced on a jig 
_in_the^same_way_as-the>side constnjction-2-or-the roof- 
construction 4. 

The underframe 3, the two side constructions 2, 
the roof construction 4 and the two end constructions 
5 each constituted in the manner described above are 
then assembled. Two side constructions 2 and two 
end constructions 5 are disposed on the underframe 
3 and after positioning is completed, they are joined 
by welding. The roof construction 4 is then placed on 
the two side constructions 2 and the two end construc- 
tions 5 and after positioning is completed, they are 
joined by welding. 

In accordance with the construction described 
above, the surface materials 52, 56 of the honeycomb 
panels constituting the body structure 1 on the out- 
door side are thicker than the surface materials, for 
example, 51 and 61, on the indoor side. Therefore, 
pressure resistance can be improved and reduction of 
the weight can be achieved. In other words, the drop 
of stiffness is prevented by the structure of the hon- 
eycomb panel itself, and reduction of the weight can 
be accomplished by setting the sheet thickness of the 
surface materials on the indoor side and on the out- 
door side as described above. Since a certain sheet 
thickness is secured for the surface materials of the 



honeycomb panel constituting the body structure 1 on 
the outdoor side, surface corrugation of the body 
structure 1 can be reduced. Accordingly, the quantity 
of a putty applied onto the surface of the body struc- 

5 ture 1 for smoothing the surface of the body structure 
1 can be reduced and eventually, the weight of the 
railway car can be reduced. 

Since a certain sheet thickness is secured for the 
surface materials of the honeycomb panel constitu- 
te ing the body structure 1 on the outdoor side, damage 
to one of the surfaces of the honeycomb panel due to 
impingement with others during transportation of the . 
honeycomb panel, etc, can be prevented. Accord- 
ingly, even when the honeycomb panel is produced 

15 with the lowest possible weight, its handling is rela- 
tively easy, so that the working efficiency during the 
production of the body structure 1 can be improved. 

The side construction 2 is constituted by the side 
plate members 50a, 50b consisting of the honeycomb 

20 panel. For this reason, sufficient stiffness can be sec- 
ured against variations in pressure outside the car 
body. In other words, the honeycomb panel is pro- 
duced by disposing the core material between the two 
surface materials and joining them together. Theref- 

25 ore, the honeycomb panel has high stiffness against 
in-plane and out-plane loads due to its own structure. 
Since the side construction 2 is composed by the side 
plate members 50a, 50b consisting of the honeycomb 
panels having such features, in-plane and out-plane 

30 stiffness of the side construction can be improved. 
This is effective for improving pressure resistance of 
the side construction 2 and for reducing its weight. 
Since the honeycomb panel constituting the side plate 
members-50ar50b is produced by brazingandjoining - 

35 the surface materials, the core materials and the bind- 
ing materials, it exhibits a smaller change with time in 
comparison with bonding by a resin bonding material 
of the prior art technique and has higher reliability. 
Since the side plate members 50a, 50b can be 

40 made relatively thinner than the shaped member used 
conventionally, the side construction 2 can be made 
lighter in weight The conventional honeycomb panel 
using a resin bonding material for a railway car uses 
the resin bonding material or rivets for joining the hon- 

45 eycomb panels with one another or joining the hon- 
eycomb materials with the shaped members. 
Therefore, the overlap portion of the joint portion 
becomes thick. Accordingly, sufficient reduction of the 
weight cannot be expected of the honeycomb panel 

so using the resin bonding material. Furthermore, it is dif- 
ficult by this honeycomb panel to make the surface of 
the side construction flat. Since the side plate mem- 
bers 50a, 50b described above are joined by welding, 
there is no overlap portion at the joint portion, and 

55 hence reduction of the weight can be achieved. Since 
the side plate members 50a, 50b are joined by weld- 
ing, the joining work can be completed within a short 
time. The surface of the joint portion by welding can 
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be easily finished to a smooth surface by a grinder. 

The side construction 2 comprises the block X 
whose surface materials 51 , 52 are thick and the block 
Y whose surface materials 51 f 52 are thin. Therefore, 
the block X of the side construction 2 which is close 
to the truck disposition position has higher stiffness 
than the block Y spaced apart from the truck disposi- 
tion portion. The shearing stress and bending moment 
acting on the side construction are the highest at the 
portion near the truck disposition position and dec- 
rease progressively at portions progressively spaced 
apart from the truck disposition position. Since the 
side construction 2 is constituted in such a manner as 
to cope with these shearing stress and bending 
moment, the weight can be reduced while securing 
strength. The side posts 9, 10 constituting the side 
construction 2 are disposed with gradually smaller 
spacings between them toward the truck disposition 
position in the longitudinal direction of the car body. 
Since the side posts 9, 10 are disposed in this man- 
ner, the weight can be reduced while securing the 
strength of the side construction 2. 

Shaped members having a box-shaped sectional 
shape can be disposed in advance inside the hon- 
eycomb panel in conformity with the positions of dis- 
position of the side posts 9, 10 described above. If the 
side posts 9, 10 are disposed at the disposition posi- 
tions the shaped members, the positions of disposi- 
tion of the side posts 9, 10 can be determined 
arbitrarily. If the honeycomb panel is constituted in 
this way, the side posts 9,10 can be disposed at arbit- 
rary positions and stiffness of the side construction 2 
can be easily varied in accordance with the speci- 
fication required for the railway car body. 

The blocks X and Y are joined by welding the 
flanges 56f of the butted binding materials 56. There- 
fore, each block X, Y can be joined by the welding 
operation from only one side on the indoor side. The 
flanges 56f described above are constituted so that 
their surfaces define the surface of the side construc- 
tion. Therefore, the surface of the side construction 
can be easily made smooth by merely finishing the 
surface of the joint portions of the blocks X, Y by a 
grinder. 

If the binding elements 56 are disposed along the 
entire periphery of each side plate member, joint of all 
the side plate members can be made by the welding 
operation from only one side as described above. This 
means that a plurality of outer side plate members 
need not be turned inside out when they are joined, 
and the joining operation can therefore be simplified. 

To produce the side plate members 50a, 50b with 
the smallest weight, the following construction may be 
employed. Each side plate member is divided into 
upper and lower two parts, that is, the upper part form- 
ing the side window opening 17 and the lower part 
covering the other portions. The thickness of the sur- 
face materials of the lower part, that is, the surface 



materials of both outdoor and indoor sides, for 
example, are set to 0.6 mm. In this way, the side plate 
members 50a, 50b can be produced with the smallest v 
weight. 

5 A second embodiment of the present invention 

will be explained with reference to Fig. 6, wherein like 
reference numerals are used to identify like con- 
stituents as in the first embodiment. The characteriz- 
ing feature of the second embodiment resides in that 

10 the floor plates disposed on the underframe in the first 
embodiment are composed of honeycomb panels. 
Therefore, the construction of the second embodi- 
ment other than the floor plates is the same as that of - 
the first embodiment. Reference numeral 70 repre- 

15 sents the floor plates that are disposed on the upper 
surface of the cross beams 7s constituting the under- 
frame 3. The floor plate 70 comprises the surface 
materials 71 , 72, the core material 73 sandwiched be- 
tween the surface-materials and two kinds of binding 

20 materials. The surface material 72 is disposed on the 
outdoor side of the car body and is thicker than the 
surface material 71. Incidentally, the surface material 
71 is 0.8 mm thick and the surface material 72 is 1 mm 
thick. The height of the cross beams 7s is smaller than 

25 that of the cross beams in the first embodiment. The 
definite structure of the floor plate 70 is substantially 
the same as that of the side plate. Therefore, when the 
two kinds of binding materials described above are 
combined, two kinds of honeycomb panels can be for- 

30 med. The block for constituting the floor plate is pro- 
duced by combining the two kinds of honeycomb 
panels. A plurality of blocks described above are 
joined to constitute the floor plate 70. 

According to the construction described above 

35 the floor plate 70 can be composed of the honeycomb 
panels whose surface material 72 on the outdoor side 
is made thick and consequently, the pressure resist- 
ance of the underframe 3 can be improved. The 
underframe 3 can be made light in weight, as well. 

40 Since the surface material 72 on the outdoor side is 
thick, the joining operation of the floor plate 70 with the 
cross beams 7s can be simplified. Since the floor plate 
70 has higher out-plane stiffness than the floor plate 
of the first embodiment, the height of the cross beams 

45 7s can be reduced. Accordingly, the overall height of 
the underframe 3 can be reduced and hence, larger 
space inside the passenger room or larger space 
beneath the floor plate in which various appliances 
are fitted can be attained. 

so In the embodiments described above, the side 

posts 9, 10 are composed of the shaped members 
having the U-shaped and ll-shaped sectional shapes, 
but a shaped member 29 having a Z-shaped sectional 
shape such as shown in Fig. 7 can be used forthe side 

55 posts. If two of these members 29 are arranged to 
face each other and joined, a similar shape to that of 
the afore-mentioned side sill 9 having the U-shaped 
sectional shape can be obtained. The shaped mem- 
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ber 29 having the 2-shape may be used singly as the 
side post. If various side posts are constituted by the 
shaped members having the Z-shaped sectional 
shape, the members can be used in common and the 
production cost can be reduced. 

Furthermore, a shaped member 30 having a Y- 
shape such as shown in Fig. 8 can be used for the side 
post. Since the sectional shape of this shaped mem- 
ber 30 is axially symmetric, it has higher stiffness than 
the Z-shaped shaped member 29 described above. 
Since a groove is defined at the tip portion of the joint 
portion, joint can be effected while bridging over a 
weld bead of the joint portion of the plate members. 



and the thickness of said surface material of each 
of said plate members (50a, 50b) constituting 
said side construction is smaller at a position 
spaced apart from a truck disposition position 
5 than that of said surface material of said plate 

member near the truck disposition position of said 
side construction. 

5. A railway car body structure according to claim 4, 
w wherein side posts (9, 10) are disposed on the 

surface of each of said plate members (50a, 50b) 
on the indoor side at the joint portion of said plate 
members (50a, 50b). 



15 



Claims 



1. A railway car body structure (1) comprising an 
underframe (3), two side constructions (2), a roof 
construction (4) and two end constructions (5), 20 
wherein at least one of said structural members 
constituting said body structure (1) has plate 
members (50a, 50b, 60a, 60b) each formed by 
joining two surface materials (51, 52, 61, 62), a 
core material (53,63) and binding materials (55, 25 
56, 65, 66) through metal-to-metal bonding, and 

one (52, 62) of the two surface materials (51, 52, 
61, 62) of said plate member (50a, 50b, 60a, 60b) 
on an outdoor side is thicker than the other (51 , 
61) of said surface materials on an indoor side. 30 

2. A railway car body structure (1 ) according to claim 
1, wherein said plate member (50a, 50b, 60a, 

60b) is con stitute d to have a width_obtained-by 



dividing said structural member into a plurality of 35 
units in the longitudinal direction of said structural 
member, and a plurality of said plate members 
(50a, 50b, 60a, 60b) are juxtaposed and said 
binding materials (55, 56, 65, 66) thereof are 
joined by welding to constitute said structural 40 
member. 

3. A railway car body structure (1 ) according to claim 
2, wherein a frame member (9, 10. 19, 20) is dis- 
posed on the surface of said plate member on the 45 
indoor side at the joint portion of said plate mem- 
bers (50a, 50b, 60a, 60b). 

4. A structure of any one of the preceding claims, 
wherein said two side constructions (2) comprise 50 
said plate members (50a, 50b), each of said plate 
members (50a, 50b) constituting said side con- 
structions (2) is constituted to have a width 
obtained by dividing said side construction (2) in 

the longitudinal direction of said car body, said 55 
plate members (50a, 50b) are juxtaposed and 
said binding materials (55, 56) thereof are joined 
by welding to constitute said side construction (2), 



6. A structure of any one of the preceding claims, 

wherein said roof construction (4) com- 
prises said plate members (60a, 60b), said plate 
members (60a, 60b) constituting said roof con- 
struction (4) -are constituted to have a width 
obtained by dividing said roof construction (4) into 
a plurality of units in the longitudinal direction of 
said car body, said plate members (60a, 60b) are 
juxtaposed and said binding materials (65, 66) 
thereof are joined by welding to constitute said 
roof construction (4), and carl in es (19, 20) are dis- 
posed in such a manner as to correspond to said 
binding materials (65, 66) at the joint portions of 
said plate members (60a, 60b). 

7. A structure of any one of the preceding claims, 

wherein said underframe (3) includes floor 
plates (70) constituted by said plate members, 
said plate members constituting said floor plate 
(70)-are constituted-to-have-a width-obtained by 



dividing said side construction into a plurality of 
units in the longitudinal direction of said car body, 
said plate members are juxtaposed and said bind- 
ing materials thereof are joined by welding to con- 
stitute said floor plate (7), said floor plates (70) 
are disposed on cross beams and said surface 
materials (72) having a large sheet thickness are 
joined to said cross beams (7s) by welding. 

8. A railway car body structure according to any one 
of the preceding claims in which the binding mate- 
rials comprise elongate box-section or channel- 
section elements (55,56:65,66) which extend 
along peripheries of said plate members between 
the surface materials (51,52;61,62) thereof and 
support the surface materials from inside. 

9. A railway car body structure according to claim 8 
in which the channel-section elements (55,66) 
open outwardly at the edges of the plate mem- 
bers, to oppose and be welded to corresponding 
open channel-section elements on neighboring 
plate members. 
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10. A railway car body structure according to claim 8 
or claim 9, in which elongate frame members are 
disposed on the inward side of the plate members 
and extend in register with the elongate box - or 
channel-section binding members. 5 

1 1. A production method of a railway car body struc- 
ture having an underframe (3), two side construc- 
tions (2), a roof construction (4), and two end 
constructions (5), comprising the steps of: 10 

constituting a block (X,Y) by juxtaposing 
and joining a plurality of plate members each for- 
med by joining two surface materials (51,52), a 
core material (53) and binding materials (55,56) 
through metal-to-metal bonding; 15 

constituting structural members of said 
body structure (1) by juxtaposing and joining a 
plurality of said blocks (X,Y); and 

constituting said body structure (1) by join- 
ing a plurality of said structural members of said 20 
body structure. 
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FIG. 5 
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